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mMteyrs ^>>H'j ym (gtp) &&*>;i?n&ikm 

-fe^;nnj> • Hrr^-Mh M2, M3 S M4 (Peralta, E. G. et al., EMBO J. 6, 
3923-3929 (1987)) , A** »J >&7±?)\,o >J > . U-t7^-M5 (Bonner, T. 
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I. et al., Neuron 1, 403-410 (1988)) N 7>tV$,> • l/t7^-Al (Libert, 
F. et al., Science 244, 569-572 (1989)) N alA7KUy U-fer*- (Bruno, 
J. F. et al., Biochem. Biophys. Res. Commun. 179, 1485-1490 (1991)) , /? 
lT^y-tr^- (Frielle, T. et al., Proc. Natl. Acad. Sci. USA 84, 79 
20-7924 (1987)) , 7>i?*r>*,> • Hrr*-AT. (Takayanagi, R. , et a 
1., Biochem. Biophys. Res. Commun. 183, 910-916 (1992)) „ ^>K-fei;>. 
U-br^— ETa (Adachi, M. et al., Biochem. Biophys. Res. Commun. 180, 12 
65-1272 (1991)) , ^Khn^ttiflHfi/t^- (Kaker, S. S. et al., 
Biochem. Biophys. Res. Commun. 189, 289-295 (1992)) N t^^^ >• u-fe 
72— H 2 (Ruat, M. et al., Proc. Natl. Acad. Sci. USA 87, 1658-1672 (199 
2)) , #«^r^KYHrr^-yi (Larhammar, D. et al., J. Biol. Chem. 26 
7, 10935-10938(1992)) H ^>^-n^^> 8 . ]y -fe — IL8Ra (Holmes, W. E. 
et al., Science 2563, 1278-1280 (1991)) s K-^'=- > • U-fe^^-Di (Mah 
an, L. C. et al., Proc. Natl. Acad. Sci. USA 87, 2196-2200 (1990)) N ft® 
m?** I >S?U-fer*-mGluRl (Masu M. et al., Nature 349, 760-765 (199 
D) ^ V^r**^> • U-ter^-SS, (Yamada Y. et al., Proc. Natl. Acad. 
Sci. USA 89, 251-255) (##£|R : Watson, S. and Ar 

kinstall, S., The G-Protein Linked Receptor FactsBook, Academic Press (1 
994)) o ££ s G9>JV7n&'&M\s-k7# — fr^;W2t%m$l£. L fzMmSht 
LTti, Jgg£^v^>> (ifiljEI^T^Js a 1 7 h* V J ♦ 7>^n~x 

(mit&mmfemm. tx? * > • u-t7$—m • 7>#zf-z 

r ) , K> (fctoo&J, -bo r - > • u-t 7*^— 5-HT1B • 7>#zi- 

h) &^#|l^£*iT^£ : Stadel. J. M. et al., Trends Pharm. 
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□ 



Sci. 18, 430-437 (1997) ; E*ffigES!5K N ggftfttt) 0 

tfJBBfifc (RT-PCR) fcffofc. CtlCJ:Dli**nfc^< 
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u -7 y humRufiimTffim&cDcdnA^j -7=7 d— ] j—->7^^oz 
nift (3 -r 3 c t £ Jttb u ft o 

( 1 ) mm^ : 1 {3ia«©T =• y keb^j* fctt^T' * y ke^k^t 1 & 

( 3 ) iE^'JH^ : 2 Cgafe©Jg£BE#JA»£fcSDNAt;:/W 7* 'J ^ XiTSDNA# 
(4) ffi#J#^ : 2 1 {3gB«i©^SI2?'J^^^SDNA(zyN^ 7-U^VXTSDNA 
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(5) (1) (4) cDU"fft;&»£gB©©U-fe r^ — # >^PWcD&fr^7' 

(6) (1) frt, (4) (Dl^TtifriztzmcDU-te-T'?— # >^?M£tzlt 
(5) IztdMcD^^y^- K^zj— Kf^DNAs 

( 7 ) I^iJS^ : 2tfcli2 1 IzmmcD&mimtm-rZ ( 6 ) t,:g3«©DNA, 

(8) (5) Jim (7) ©^rtl^i3l3«©DNA§^Wr^C i:^^^i:t-S-< 

(9) (8) Cc|3tg©^^^-^^-r-5»BMteM^ 

(10) o) %mmmm&&zt%m?z>jimz^ts. d) (4) © 

(1 1) (1) (4) ©<^-f ftfrfzgB^l'-tT'^ — ^ >;^W££& 

(5iz$m(D&fr-<7?- Fiztemb&mz&Mzv, m?>^*M£tzi±ufr^ 

7* \ ! ^1&&TZfc^V!)*miRT&JimZ<atSs (1) frt> (4) ©l^iTtifrlc 

(12) ( 1 ) (4) ©0"f *l friz 13*5© U Hz r^ — ^ >;^ItfO U 

(a) fel^fb^CD^TT* (1) fr<=> (4) ©^-fftfricl3«©b-fe;/*-^ 
Wt^ft^fcfct (5) £§B«©^#^:r^ Kiz h*£}£M£-£. 

(b) II (a) T-f&m£ft£*£i%rgt4£, ^t^b^##4TT'©^rSt4^ 
Jt«U fcttSB^T'^ K h U ^/ > Kh©*£i!r^t££{£T£-a-S 

(13) (l)fr?) (4) ©l^tifr(CH3t£©l/^r^-* >^M££& 
(5) izmMo^fr^y?- F^ft^^i:^J:t -5. (l) fr£ (4) © 
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(14) (i) frc, (4) (oummzmm(Dvtr9-^y^^mz.^r 
* >^ $ norsft it &at txumnn ^ y±)i>fcm%i : T & ■? t ^ * ^ -t 7* — $ 

lz£ >)M1&gti1z^ >y hS3fE©G^>;^Hrfiau-b7^-^>;^H tbg2j 
©cDNA©igSlS?'J&IE?'J#^ : 2 £ x tbG2j * w?^H©7' * y KiS^J*iE?>J# 
^ : 1 t^to *fcs *^WWtC«fcD#Ii^nfct hE6*©G^>/^gftS^u 
-tr^-^w^ff r BG2j cDcDNAcDJgSiB?iJ£IB?iJ||^ : 2 lie, r B G2j ^> 

r BG2j $y^?n\±, &to(DG9>>i9fi&'&mu-tz7*--#>rt?K 
T'foZ^ism&AXti V V >u J tz7?—m$ >^?m (Lee, P. 

H. et al., Biochim. Biophys. Acta 1223, 151-154 (1994)) % t hfi^A^^ 
U><4T-b^;U3 'J>u-fer^-M5^>/^g (Bonner, T. I. etal., Neuron 
1, 403-410 (1988)) N -?yz&&a2k7 K u y -fe r* — (Link, R. et al., M 
ol. Pharmacol. 42, 16-27 (1992)) £-£ft**i26 L 25 % N 29 »Dy-§ 
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*f-f<5o £tz, hffitii<D&m. 77h r BG2j * G$ > 

M) $^LTl>fco &£J:: N r BG2 j cdMcDn- h'mmtDV'f X&,&%] 

bh r BG2j *>^?ni£s &%)<DGm&n&'&mu-tz7?—m&n't'& 

4thfi*a-2C-17KUyt7^- (Regan, J. W. et al., Proc. Natl .Acad. S 
ci.U.S.A.85, 6301-6305(1988)) , 7^fi*^-l7 (Jasper J. 

R. et al., Biochem. Biophys. Acta 1178, 307-309(1993)) , h hfi3feAX£ 
i) >&7±*}Izj i) >ls-t7*-m (Peralta, E. G. et al., EMBO J. 6, 3923 
-3929(1987)) t*tl?tl32 % x 28 L 27*©*^ D y-^t *„ 

d*i£> r BG2j G^>;^StftSSi/tr^-^ 
W ^S77; U-l:«t53t^Lt^4. ^Lt, r B G2j *>;^ff#G 

&mttm$)izmmTz>zbtiSffs£tifz 0 $-t z , in situ^-r^'j^-f-vsvtc 

«t tf'hflw £ ^ T I631^m £ flit o 

i:%x.e>*i3„ ^oT, r BG2j ^eH^Ojilfc^ r BG2j geK©$Sf££IE 

>"BG2j *>;^J5fct x ^**©*>^Sf©ffe N jSfc^ai^^tt^^JfflLfc 
i"BG2j ^>/^H^^LT^Si:%^e>tl5«**fc«i^TgIJ&^©«fl!^© 
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ftMt^u ^jin-r^ r BG2j ijm*m^tz77j-T<<--9D-?hy : 77 4-- 

TZ£olz r BG2j ^>^^«*3-K-rSDNAT'^Hfe«ILfcaBlia4^i|-rsc: 
hie J; Dj^MT&C h^nJt^Trfe-So 

tm%fcD%kmz^-r2>? y^^n^^moG^ >^zm&'&mu-ty?-? >^ 
tmiz^ttLZo mmmtz&%\(D7' z%m£\sT&, ku 

nkeli£ (Kunkel, T. A. et al., Methods Enzymol. 154, 367-382 (1987)) „ V 
^;i/77>T7-S (Zoller, M. J. and Smith, M. , Methods Enzymol. 154, 329 
-350 (1987)) N *-fey h&m& (Wells, et al., Gene 34, 315-23 (1985)) s 
* iiT^y j "7— ?£ (Sarkar, G. and Sommer, S. S., Biotechniques 8, 404-407 

(1990)) &m-ft>n%o m&tto^mmu*iy>*9&iz&ttZ7K;&<o&mm±. 

£tzs §iff:i:oTliA^7'J^-tf-i/3>fti (Hanahan, D. and Mese 
lson, M. , Meth. Enzymol. 100, 333-342 (1983). Benton, W. D. and Davis, R. 
W. , Science 196, 180-182 (1977)) fe^ffl^t, ^ >y h-^b h r BG2j cDNAiS 

n izti^nmm^ 2, mm^ : 2 n %tz\±zv>-%t>*mz^ n*©ffe 
2j *>;izntmm<Dmf&z&Tz*>'i*n*nzztbftm^8L'c-$>Zo w 
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H7-y-^ x t\V^\ rj7v, ^7, ^&^#W^>*U ^(Cflw©^ (#lj 

7>yh^>th r BG2j f^s'ip&tmmomifeziiiTzfry^tKzzi-F-rz 

DNAH\ i!3T N vy^tF r BG2j cDNA©^Sia3»J (K#J#^ : 2 N ifi^JS-^- : 

±. L < &80%^±, ^?>t»* L<tt90%fel±CDiE3?ycD|5l-t4*^-ro IB 
?<J©*§[rH£&x FASTA7-D ^ A £*Jffl UT^t^ Ih^g £ 0 

h-^t h r BG2j cmAtffim&CD^^mAZmM-t 2>tz&(D;\J 7 >) y-f -V 
-yaVO^tLttt ;W7*'j*V-t?-v3>£ r 6 x SSC, 40 % * 

^ 25 °Cj , ri x SSC, 55 °Cj T*t?o 

^W7'J^f-y 3 >^ T6 x SSC, 40% *;UA7^ h\ 37 "Cj N r 0. 
2 x SSC, 55 °Cj TfT^o ^P.t^Ll^LTlis A^r>J^-t?-> 3 
r 6 x SSC, 50 % ^A7^ h\ 37 °Cj , r 0 .i x SSC, 62 °Cj T-fr 

*ISS8tt x ±I3*^0^c7)G^>/^Ktt^l'-fe7 , ^-^>/^K©^7> 

r\ i i*tjii*<Dm$LizmmTzz.bifi-v$Zo u^r^ Kii s 
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©SP^r?- h*£=i- Kf &DNAh LTIi, ;r*i£>* W^Jf 
■^^^K^=J-Kbo^>*)C7)T$)nTO(3$iJ(5g(±^<, cDNA. >T J ADNA N 
t>*£-fijoDNA#^£ti£ 0 *^B^©G^ >^'^MftfS^b-fe7*^— ^ >/^H£:j — 
K-r§cDNA{±, #UfcJ N : 2 ^I^iJ^f : 2 1 tc§Bi£©cDNA& 3 

©»rtf\ ^fi?> (Z^SMW^RNA, ££&I£cDNA©iS?fJ©-^£#fr^;*- 1)37^ 

(m^ mm* umrm) ^©cDM^^u-t^w 

^cDNA©^aiB^J(z^Ti,^U=f^^u^-^K^^L. ii^&iTO (mfcE, 
Ufc, MftTffi) fi^©cDNA$:i$^{c^'J^^— fe*^S^(CJ; ^JitiLx 
-->^'tS:tl)1:?§o yyADNAti, mtf. SEJWt : 2 ^»E3?U#^ : 2 
1 fcsett©cDNA&S^ti*©BiJts *;h,£fc:*a*ffl«jfcRNAs £fcB:ScDNACDK?>J© 
-gP^^tr^-^Un^^U^-^ K£ 32 Pft^T-lIft$U $V ADNA^ 7^ U- 

cinp>cDNA©jfi^BB5y{c*fjt&rs^- u 3* ^ u^-^ KS^sfcu $v adna^s* 
^DNA(i, ma:, mm^ : 2 j pibs«-*§ 2 i izimoDcduo^m^m 

^T^£#£;:fctc<fc&«!gra£fc#T*#S (Khorana, H. G. et al., J. 
Biol. Chem. 251, 565-570 (1976) ; Goeddel D. V. et al., Proc. Natl. Acad. 
Sci. USA 76, 106-10 (1979)) 0 

>^^H^©^U-fer^-^>;^H4i3-K-rSDNA (0d;LfcjU I2^J#^ : 2^ 
iH^'JS^ : 2 1 (zIBii©DNA) *SiM$&$6^**-£J$AU 
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mtetfJlzi^ ^±^Ilx>>iij^ 7 .n'j (Escherichia coli) ©i§£- N 
7*7** K-^*-pET-3 (Rosenberg, A. H. et al., Gene 56, 125-35 (198 
7)) x pGEX-1 (Smith, D. B. and Johnson, K. S., Gene 67, 31-40 (1988)) & 
t'tfm^btiZo *mmcDBn&Wkl±, Hanahaw£ (Hanahan, D., J. Mol. Biol. 
166, 557-580 (1983)) . n%mi& (Dower, W. J. et al., Nucl. Acids Res. 
16, 6127-6145 (1988)) &£Tff-5o is Vlt «y t> □ -fe^ • * 

>^ (Schizosaccharomyces pombe) <Z>W>&iZl±^ 7^X1 pESP-1 (L 

u, Q. et al., Gene 200, 135-144 (1997)) UZ&m^tlZ 0 mmcDBM&m 
{is 0>Jx.fcf N 77iD7^hi£ (Beach, D. and Nurse, P., Nature 290, 140 
(1981)) , ftHUf^AS (Okazaki, K. et al., Nucleic Acids Res. 18, 64 
85-6489 (1990)) flz J; & fr&fenSo 

0, t rHeLa^Biaj&ir©®^ pMSG (^D>^^tt) #fljt^*l<5 0 
«&i&&SBfl§^©*S&*DNA©3Afc*. U >gt*;u>^A& (Graham, F. L. and 

van derEb, A. J., Virology 52, 456-467 (1973)) x DEAE-^** r^>& (S 
ussman, D. J. and Milman, G., Mol. Cell. Biol. 4, 1641-1643 (1984)) % U 
*' 7l ^> 3 >S (Feigner, P. L. et al., Proc. Natl. Acad. Sci. U S A 84, 

7413-7417 (1987)) x t^^S (Neumann, E. et al., EMB0 J. 1, 841-845 
(1982)) K¥T:'fft)tlZo fe^.ft&&mM<Dm£lZi£ s n*D.ut>4)\,7.'<>7$ 
-pBacPAK8/9 (^o>^#) JlEfett©^K&&&, WZ. 

ii\ ;Ht/T^Dy- (Bio/Technology) ,6, 47-55(1980)) tjL¥\zffl&<Dl3 
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7>77i7-^f (gst) tet-zmeiLtzm&?>s^m<DBT-&i%L, &m*u 

-h®m. GSmft&U VZZ£lZ&bm$L-fZz.£&-C-gZ (Smi 

th, M. C. et al., J. Biol. Chem. 263, 7211-7215 (1988)) 0 

^— M (GST) £©H^*>>M*fffcLT^££*i4fc«> x GSTglfnte U v 
^^H*^«-r4«3ti, 0d*fcJU hP>£>, Jfll?««HEg^Xa^^T-tUWf-r-5o 

fciffl^S t hifflIIS'MD3*£ : P3*Afc:fcjU u h p t> J Jix^t (Da 

nos, 0. and Mulligan, R. C, Proc. Natl. Acad. Sci. USA 85, 6460-6464 
(1988) ; Dranoff , et al., Proc. Natl. Acad. Sci. U S A 90, 3539-3543 (199 
3)) , JIX^?*— (Wickhan, T. J. et al., Cell 73, 309-319 (1 

993)) ttZ&m^Zfimifim^ZtiT^Zo It^C^hbTIi, 

traits mm&mteZftm^btLZ (Asano, s., m&m&mmm, 40, 2491- 

2495 (1995)) 0 

BmmVl&lBUDfim r «T^b^3I^M 1,^>^^ MI ,389-40 

6,£5?fb^|qJAj #83) {CJ: D SiMT 6 £ h# RIOT'S) £0 # V * n-^l/intt 

14OTt47ya/i>h (FIA^FCA) t^Mtro T & l^o i§%\ 
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£5o m&ft&'&, &&®tofrb&fa%'noztlz&t)tjiifiLm&me>tiz> 0 zcd 
ia^a:^fl5o -*i£«fc!5KK£ftfc$jWt:fci\ #^©G*w^ff±t 

£$*u ^oH^ssn^t MgE mfc%®m&?tzm&*.. -wztmrnm 

flSJ558L{z^At-^Ch(cj: (Neuberger, M. S. et al., Nature 3 

14, 268-270 (1985)) 0 g=fc H t bm#«, *ft3R*t h h Atlftifc t 
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h*Ut'J> t y;i/7Kl/tU >^>^^>^>.*A^>> % C5a 
K-^s >,^> K-b'j>,7t;^;M^-;Wf K.GABA, #^ - >^';u£ 

ffl*;iHE> N ^V7-U$/>,;***> h->> (Watson, S. and Arkinstall, S., The 
G-Protein Linked Receptor FactsBook, Academic Press (1994)) te£'(D 

«0j§<DG* >^7SMSl/t7 , ^-^>;^li: 
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^fRCJSttft, Ca 2 + ££&cAMP©^£3*fb, ***'J/N--t*C©rSt^b, P H©§* 

(Cell Calcium 14,663-671(1993), Analytical Biochemistry 226,349-354(199 
5), J.Biol.Chem.268,5957-5964(1993K Cell 92,573-585(1998), Nature 393,2 
72-273(1998)) (ft|g¥9-268^*) ©EtttlidbTtf -5 i h^T&So 

^©ffe, TWO^W^ijy K^^A (Zervos et al.,Cell 72,223-232(1994), Fr 
itz et al., Nature 376,530-533(1995)) Lfc U tf-*-afc^© Stt<Z) fc 

©^^•J-=>^jStt % (a) ltfb^OMTT-^0^G^>y^gitg 
±U (b) XII (a) T-*ffi£iifcte£iS«:*, **<bl^#?§q£TT©S!**S 
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II, G*>/^H©rSt^b, Ca 2+ i;£l±cAMP©MJg^b, V tfCCDfStt 

«x XiK (Cell Calcium 14,663-671(1993), Analytical Biochemistry 226,349 
-354(1995). J. Biol. Chem.268, 5957-5964(1993), Cell 92,573-585(1998), Natu 
re 393,272-273(1998)) mBB¥9-268^&$R) (D$mizm tTff "5 - # 

F t&m&zmm? zit&yHDz? 



WO 99/33978 



17 



PCT/JP98/05967 



mitt, -?t>7s r BG2j ^W^JtOBMcteXD y h^^-To EJ*©173S7© 

To 

IH2fcJ\ thism^^ r BG2j iSf5iF©^£D$l^^^y— tf > 7 'D 

EI3fci\ BiSfcistt*^* r BG2j MG : ?<D&m.<DmiE.Z In situ/wry^V 

^fStc^ttSv^;* TBG2j «i£^0S&SCDJ§:££In situ^WXUy 
Yt'->>3>ia »3|¥«f Lfc*g^£^To r- tr >^ J fcjt-fe^XRNAXD-X (mRNAh 
XU ^ XL&l^ ; ^#5^ Xzi > h n— ;u) £ffl^T'W X'J -tf— is a 
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YKGenBank Acession Number Z18280),^y P Yl ( fHJZl 1504) . t h Yl(|5jM84755), t 
^ttS^r* KYg^&Y4([B]U40189K^ h Y4( (5JZ68180 ). t h Y4( [BJZ66526K 
^***MS^:T*- KYft$frY6(raU58367)t:*V^TS^ftt«#$nT^^S»2ttJ^ 

MRattus norvegicus)^*J:Ufffi^TS5fi*^U(A) + ENAA»f,, 
RNA-PCR^r y H(^?S3ttt)^ffl^T-^cDNA*^L^tl^2*or7Y^-^ 
fflivt,* tfa«SJS(PCR)**c:«:ofc 0 ^«:fl«7lztt. 5v N«**J:Uf 

«mTSP*»?>, 77^F h^«y^2.0^r«y h (OtFDyx>t) £fflUT*'J 
(A) + RNA£*j|^L£o RNA-PCR*y h (^Sittt) ffl7D h3;nat^t, 
ttSKLfctfU (A) + RNA 75ng*»P,ffi«tHDNA££$Lfco cDNA^rS^ffl^T, * 'J 
^7— b'^IgS^ (PCR) (CtSJili^ijClftofeo &0.15mM 
dNTPs, 1.5mM MgCU 0.025U///1 rTaqtf 'J 7— t? (S?i5£*t) . =&0.5//M 
vx^lx-hr^^v-Fg (K?>J#^:3) fc^VRb (IE?'J#^ : 4) , 10 
xSMlft^PCR^^T--^ &£j5fcft*l30#lfcLfc& N 20>air-36^(3^± L 
£o -?)],■$■ J PTC200 (MJ'j-tf-— T-x 94°C2fl\ rg 4 °c 

30#. 48°Clfl\ 72°Cl#308>j #35tM 72°C8#©£#TPCR£fcd&ofco 

fcffl^Tiifijg^fcligJU 30//lOTET?SaiLfco - O -5 *>2>u 1 TOPO TA^ 
n— ->?"*\y h h- p^x >#) ©pCR2.1^* ^-ic^7 D-- >^t7co 

?§±tcfcj:XLl-Blue£:ffll\ E-coli/VI/tf — (/W^y Ktt) T-ff2H*E&Lfc 0 
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tmtRL, 384^7 x^rb - hMCMLt, 100/ig/mlT> t'v 'J >A DLBtg 

O^g/nlT > 'j 25% ^ U -tz d -^A *)im?ii%Wlzm-£tz 7 4 Jl$-±^ 
^^DD--A^ij^t-y 3 >ffli:l00^/ml7>ty'J >XK)im^ 

f# *l£ PCR ^ n - * (3 & , NPYg^&cDNA#^g&fi*g LT^fitStfjg^ 
f#?>ft£5, 760^ D->^^,80^D->$Mf^(3il^ 

(*»t&*tt) -cnmvrzy^x^ kdna*. et^s/^^ii^ 7-7^— ^ ? 

DNAv-^r>->7— 377 (^-* >^;i/ v-*±) £ffl^ Co ^ * =7 > > . ,W ^ 

tLtzmnzmvm&mizfrvtzmm, somcDo-bzmitzu ji kz^;m^>^ 

7 Ml (GenBank Accession Number U79024) © N 17f@{i#^^r^- h'Y^ffcYl 
(HJZ11504) ©cDNAT&ofco ^Z\~C, -ne>2«^©cDNA»rM-$rD-^(;ffl^-c s 
^n^ti^^ yx^u - hPCRJiifi^fM-^^ 7*^ V -? ^ )X/ $ y ^ x 

L£o rD-^(i N ^«n©7D->©JiAB?rtf£PCRTii*IU <7^--KP 
CRff b Tfit^U 7*^ A--f y HIi7>yA7-^^- 

^»J>7>>.yr (^ h ^/7^_ >tt) [a- 32 P] dCTPTtUfSSLfc* 

©fcffl^fco nDZ-zW^iJ^-if-J/g^fStLfeiJ^^^jh. ( Samb 

rook et al., Molecular Cloning: A laboratory mammal 2nd edn., (1989)) 0 
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AX* ^iP-fe^m -J > . (GenBank Accession Numb 

er M22926) n->#jaffl$;ftfc 0 C©*D->£i|jt£ 

ffil££^X^x|t&«f s£p;f (c ?^ it u o 

: B*i«o< «rjjjg 1 T@ 1#3-^ (S5{£#^3 0 5 - 
8 5 6 6) 

(p) ffltB (Jgi^FSEB) : ¥f£93U 2^2 5B 
(^) ^ffES^ £ifr0Flfe^fI6575-iS- (FERM BP-6575) 

S5T»S*©cDNA7-f r7U-S*j«Lfc. cDNA©£]£tt. cDNA^^.y h U 
f^v-Wi) 07DF3iK:Bv ^*-£&pEFlx, ItifefcliXLl-blue 
MRF 5 Uf^^-Wi) £& fflLfeo 

ft** pEFlxli, pcDNA3 (O^Dyi>t) £WT©«fc 5 fcfc£l,fcfc©T- 

<fc -i> o 

(l)t hEFla 7"p^e— ^— (GenBank Accession number J04617) (Dm$L 
b h^y * ^ >>DNAfr£> s 7-7^7- (K$aj#^ : 6/CGAGGATCCGTGAGGCTCCGGT 
GCCCGTC, I2^JS^ : 7/CGGGTAAGCTTCACGACACCTGAAATGGAAGA) £ffl^TPCR£fxV\ 
BamHI (3TMi£*±) *5<fctfHindIII (^Siitft) T^fb U r^x^ k^*- p U 
C19 (C*D-->^L£o ^ftfcr^** KDNA^XholTfSfb. * 
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A£BamHI££miindIIIT$HbU -f >it- h gfS^ElK L£ 0 
(2)pcDNA3©&^ 

T*-?*^ KpcDNA3DNA£MluI (^@i£*f) T*vg{L, (SSittt) T* 

n-->7Lfz 0 mtt>tltz7^XX KDNAfcAflHI (raH>^7>h'/W^7 

ikLfz'ik. DNA^-ry— vs>^y • 7^^-y 3 >u /?n-r>^ 

Lfco f#^>nfe7-7^^ KDNA£BglII (^Bittf) i5=ttFHindIHT-^<b L, CMV 
rn^ — *-gB#£|ft^fc»r>4-£lHlJKU DNA5-ry— S/ 3 >^y h£ffl^T(l) 

CCTTCTGCATCCCATTGTACGTACC) U h ^ y^-cDNA* r-fe b * 

ntz^y h^svs^TSBa3tE©cDNA7>r u— 3b>e> % aaiHo^n— 

f#£o ^fc:^«tLfe^D-> (FERM P-16572) £fipA2 ftfccDNABJrK-£ 7* 

o-^(z LTZ3D >4frl\ RBt4<D^ D-> £f# fc 0 

d © * o - > $ T.mfm^^T.^T.m^wjm^pfriz'mB l tz 0 

: B*SI&«fc!B^<«rfn£lTg l#3-5 (»{sE»-^3 0 5- 
8 5 6 6 ) 

(p) tFITEB (MWeiB) : ¥f£ 9 ^ 1 2 E 2 5 B 
(^) 3FK#-*f £#0^^6574^ (FERM BP-6574) 
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"CT^** KDNA*W»U «>a* h#>& (Sainbrook et al., Mole 
cular Cloning: A laboratory mannual 2nd edn., (1989)) -C±i&mm&&ife 

Ltz. cDNA©»rM-Ybic(i, ®m^m%&£®ttwmm$iW'u *^7-t>- (mm 

0.6kbp{«©»rM-*. gene clean spin kit(biolOltt) Tii, T4 DNA* 'J ^ 
— fe* T*flS*^<bLT, HincH/BAPMpUCllS^^-i^p- 

->^'L£ 0 0±fc:fci:XLl-Blue£ffli,\ E.coliy?;i/+f- (;Ht7y K*±) T'B 

>*>>^*y r-FS (^-^>ai;uv-tt) **vw±^-r *-*-tf-f 
^>-^r>v>^^>y hFS (A'-^>x^7-a) T v-^r > ^ > ^ L £ 0 
fcE*J£. DNAy-^r>y>y V 7h • >r>^_ ( B iV7Ft) • 
*B&U ±ig*E*!l£Lfco r£jfiSE3*Jfc*x 2700bpT% 413T ^ J &fr e> & 3 * > 

(mi) o 

^^r^-^>^9nttmi,xmmm(Dm.2kbX'$>^tzoG^>j^m^mu 

^ i77 ' , > , -^^tTV^^ 0 ^CT,#^t^cDNA{C^oT3-K^n-5 7'^ 

>^v"R (Lee, P. H. et al., Biochim. Biophys. Acta 1223, 151-154 (199 
4)) , t h^^A^*U>t4^-b^;HJ>J>Hzr^-M5^>;^M (Bonner, 
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T. I. et al., Neuron 1, 403-410 (1988)) s ^^xm^aZAT K U J -k7£- 
(Link, R. et al., Mol. Pharmacol. 42, 16-27 (1992)) t-^ti^tiZS %, 25 

(v->^">^NID: 946030^ J: I>*NID: 901756) 0 t hfl&BflwcDNA^^S^T"^ 
-f^-IFOl (&*J« : 9/CTTCCGCCGGGCOTJCACCAA) &<t7jqR02 (SS^'J#^ : 10/ 
ACAGACACGGCGGGGCTCAC) (7D-71) £ffll^TPCR<C J; »5 L£ 0 75-^^^ 
7*'J^ -t?-^3>t0^^^ffit «t *), rp--ri^ffl^Tl.2xl0 ( CD-9-^X^ 
W1~3human A EMBL3 SP6/T7 genomic library (^Pi^y^ft) £^/7ij_-> 
^Lfeo cnt:J;?)2o©l®f4^D->*#aiLfco f§ £ftfc;7 t-v? p->£ 

•enil (IE?>J#^ : 11) x 13 (IZ?fJ#-Jf : 12) s ^5<fct5I5 (IS?'J#^ : 13) 

TGAACGCTTCGGGGGCGCTG) i5«fctfYS05 : 15/GAGATGGCGAGGTTGAGCAGG) s 

YS12 (I2?iJ#-*§ : 16/GGCTCCAAGCCATCGGCGTC) SJitfYSM (I2?ij#^ : 17/CTCA 
CTTCCAGCAGTGCTCC) fcffl^TPCRJMU *<D?W.B!®l**Mti7u-zr2&Z.V 
7v-73t$i%Ltzo t h^TSBcDNA (1.3x10' 7 7-*;) £ 150mm 7^- h %tz 
D5.6xl0'©*tj£T"7*lx-Hi|S^£ o f#£ftfctf:7;r-;u£7^v-YS03:fc«fclJf 
YS05£J8^&PCR£«fc!)^:i:>.y£Lfco ro-72§ffl^t, y;A7^77iJ-© 

*XtC«fc !9TM5^^5' UTR^^tf-ocDcDNA^ D->^f#T N cDNA? p->1 L 

tZo 

r^>f-T-YS07 (IS^iJ#-^ : 18/GCCTCCGCACCCAGAACAAC) £J;t5YS10 (K#J#^ 
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: 19/TGCGCCTCTGGATGTTCAG) fcffl^fcPCRfcJ; 5 , cDNA^ p->ifr e> y D -y 4 % 

>^fi]ti©^&T% t hrSM^ 1-7*7 'J- (3x10 s pfu) ';-=>y£fT-=> 

*©ffiSaj©&££fTofco d©^ D->|iTM2j&»£>3- UTR©SMj££# LTI^fco cD 
NA^D->l£SacIIT^t:U ^**-*:5' 3S!3l#*^tr3.3kbM> K * ^ -j > 
7m'j7t^77^-miLfec cDKA^o->2*,*fcSacIlT^bL, * 
O1.7kbO»f^*cDNA^O->lfi*!03.3kbW«-t:*g^$*fc o COjg^Sftfctf 
A £ iifc * d - > £ x*ft«K^t|rx^x«tt stem t: *K L fc . 
(f) ^K^M©^^ • 

: B*I«o<«MlTg 1#3^ (mmm^3 0 5- 
8 5 6 6 ) 

(d) SFffEB (IC^ftB) :¥fiEl0^12^17B 
(^) ^st#^ £if*Sf^?SFM§6609^ (FERM BP-6609) 

^^nfcth r BG2j cdMcommEmzmm^ : 21 tc, ^cdna^-kit^ 

tr r BG2j *>^*Hte\ fi»IOGifiH»asn:7^-iejRt-fe5t h & 
*a-2C-l7KUyt7-^- (Regan, J. W. et al., Proc.Natl.Acad.Sci. U.S.A. 
85, 6301-6305(1988)) , v Y U / -b r*- (Jasper J. R. et a 

1., Biochem. Biophys. Acta 1178, 307-309(1993)) . t h fisfc AX* 'j >t4^ 
U >Hzr^-M3 (Peralta, E. G. et al., EMB0 J. 6, 3923-3929(19 
87)) t*ti?ti32 'L 28 °L 27%©*^E n LT ^fc 0 

[HJEtf'J 3 ] y — tf> 7"d y h mm 

t r r BG2j ©f&tBtC&^Ttt, rp-7'4^"Pr-dCTP (Amersham, Prime It II) 
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T-««U cdUyn-ytLxm^tzo hmtLX\±. MTN (Human 

Multiple Tissue Northern) 7uy Y ituy^Wft) fcffl^fc. ExpressHyb 
solution (^D>5P>y^*i) 4>T-68°C-£30#©7*lww y\) -t?-j/ 3 >^ N 6 
8-CTl«fllBrn-rSRfc:^^ry^x**fc (*»7n-:7aftttl.5xl0'cp 
i/ml) o 0.1%SDS^^tf2xSSCT42°CT30^ WDyh^u ftftttftft* 
^0.1%SDS^^tf0.1xSSCT50 0 CT-30^fofco &I^T% ^© >y h £-80°CT2. 
5 BBS, □^>^0^--h7^77^ ^7^MC|SLfc 0 
-2k ^**BG2©tfttBfc:;fe^TfcJU 7D-70«||ii, 7>H r BG2j cDNA£: 
-fe>*^^-MF2 (K^J#^ : 22/TGCATCCCATTGTACGTNCC) 
>3-±>X7^j-?-Ml (mm^r : 24/TGCTCTGGGACACCATCTTC) fcffl^TPCR 

£tzs 7uy hjRfcLTfc*, Rat MTN (Multiple Tissue Northern) 7ny h 
D>^>y^±) fcffl^fco /wr»;^-B-S/a>«««[ (50% t^A7< K, 4 
xSSPE, 1% SDS, 0.5% BLOTTO, 100/zg/.l tf^^DNA) 42°CtCT-Bfc®/ W 

^U^V4?-^3>$fTofe 0 0.1%SDS£^tf0.1xSSCT65 a CT-frofco & 

*©*S^ t h*i(F7y h&3fe© r B G2j Ififo^Sli, #icKfc:i5^T8 
<tftaj£iifc (EI 2) o 
[^86014] In situ/W i>3> 
13*»?>18»OfiJcfrltSprague-Dawley rats (Charles River Japanft) 

®CT, ^L£4%/S:7*;bA:P;i^h K-'J>KS«fS (pH7.2) ^^AUc c 
ilSJigL flak KTIft, *im$*^U ^«^lRlt:*fca:Sttt«J»rLfco 
*B8HS*£4'CT:£iiU lqI«©@^JTH^Lfco &©iS*liiRNase©igA£jgtt 
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5 * D b-A (Model HM 355 ; MICROM Laborgerate GmbH) £ffl^T6#m©JP<*CDA 

4 ywft&imLfzo wjt&in situ/w r»;^v-tf-v3>^^-r^^ T :. 

-20°CT-M#^T'{££: L£o 

v— MF2 (K^J#-^ : 22/TGCATCCCATTGTACGTNCC) &£t>*7> ^ 
MR3 (I23«^ : 23/ATCATTAGGAGCGTGTANGG) ^fflOTMP21T^^ ^ KDNAfr<=>PC 
R^liL£cDNA^t£pZErO-2^^- (^>thD^i>t) (3/7 d-->^l£ 0 
RNA^d-;/^ DIG RNA Labeling Kit (-<- >j >#-^>/W A #) ^^ T y^ 

*£*&tMn situ/W^U^^-^a^J^LTii. In situ Hybridizatio 
n Reagents (ISHR,Code No. 316-01951;^ <y ^>^_>^) £/B(,^ Co Wftmmm 

(PBS;ISHR1) Zm^Tlfrffitl0frffi<D2\aM >*iL^-t b£o i^tt^"^! 
0#F^ 7-D^^±— tfK (ISHR6) TMBIL^o *g£l£ (ISHR4) £HrtfT-te?-;Wt 
®^ (ISHR3) £^TT-b^;HI:£157}fTV\ &v>T% PBS/y U v>ifM?& 

(ISHR2) ^:ffl^T^T-207>©^Ji>^>^ 4xSSC (ISHR5) T10t>P^ 2®8fc 
#U fr^X\ ?*SmmmZ~10frm$£&Ltzo 50%*;UAT^ K/2xSSC£fflVM:^ 
S-e307>©ru^^^.;^Vb*-v3>^ V* h^^^->T«SKLfcRNArD- 
^ (l//g/ml) £flH^T42 0 CT-16^/W^V^t?-^3>£fTo£<> 

A>f7';^if-i/3>^#lis *;i/A;i/A:P^ K/2xSSC£ffl^T42°CT 
10^*20^0^0 ^ftfr^tt-£37°CT-5#f^ NET££& (ISHR9) Tftrf^ 
RNaseA (ISHR10) /NETIlfnS (ISHR9) £ffl^T37°CT'307m RNaseMS^fr o fz 0 

o.ixssc^fjM (isHRii) mmm. 2®m&®^ «m-£#u WMLtzvn*^? 

— >%s Digoxigenin Detection Kit (^— U >±f— v a#) Sffll^T&fltJL 
to «Jtt£100mM Tris-HCl, 150mM NaCI S^tr^M (IMM1) T^T'l^m 
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^>^ JL ^_ hL7 ,. o ^g^i^^TlS^, «ffi£3£ffi^T2#ISk fSf^ 
18Jt£*gffift3T*#&LfcNBT/X U >ig?mt^^T*12fr<i> 14B#P^ >*^- 
hLtco Iif4t», TO^9tD-;Ht(i;w^>h (Permount) T 

03*J:^ia4ic^-r«fcat, BG2 cDNArp-^(± N igjasis J; 
Tf'hBalZ & ^ T +SgO/ N -Y ^ U -fcf — 3 > tr-y jittfamztitz o 
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4 . 1S^|J#^ : 2 1C I3«5©Jgmie?'J DNAtC ;W7'J^ Xt 5 DNA# 

6 . II3<II 1 4©^-rn*^CHBigc7)U-fe7*^-^>/^H^fe{ifiA}<JI5 

7 . S2?'j#-^ : 2 2 1 iztmcDi&mmzGt zmmm e izmmmu 0 

8 . af5fcI1 5 73»S7©v^-rtl^{CH3a©DNA*^Wr^^ £%ttffi.bt $ 

10. ^*li9gB«©BHfc«li*:*JS*rSXS*#trs st;£JS 1 £ 4 © ^ 

1 1. ISaRiI 1 4c7)^-f ftfrtcIBtecDU-feT'^ — $ *M£fzl&m>£m 
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1 2 . ItAfcJS 1 ipf, 4©t^-f Ji^tlBf&cDU-fe:/^ — £ Wn'^H^© U #> 
(b) ii (a) Tt*aj<*ttfc*g^jg££ N **fc£»##£TT®«^JStei: 

9 0-->^m^-y ho 
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Emm 

SEQUENCE LISTING 
<110> BANYU PHARMACEUTICAL CO., LTD. 

<120> G PROTEIN-COUPLED RECEPTORS 

KM^T = (GTP) teGc*>/i*ntt'&M<ou-t7'*- 

<130> B1-902PCT 

<140> 
<141> 

<150> JP 1997-361187 
<151> 1997-12-26 

<160> 24 

<170> Patentln Ver. 2.0 

<210> 1 
-211> 413 

<212> PRT 
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<213> Rattus norvegicus 
<400> 1 

Met Glu Arg Ala Pro Pro Asp Gly Leu Met Asn Ala Ser Gly Thr Leu 
15 10 15 

Ala Gly Glu Ala Ala Ala Ala Gly Gly Ala Arg Gly Phe Ser Ala Ala 
20 25 30 

Trp Thr Ala Val Leu Ala Ala Leu Met Ala Leu Leu He Val Ala Thr 
35 40 45 

Val Leu Gly Asn Ala Leu Val Met Leu Ala Phe Val Ala Asp Ser Ser 
50 55 60 

Leu Arg Thr Gin Asn Asn Phe Phe Leu Leu Asn Leu Ala He Ser Asp 
65 70 75 80 

Phe Leu Val Gly Ala Phe Cys He Pro Leu Tyr Val Pro Tyr Val Leu 
85 90 95 

Thr Gly Arg Trp Thr Phe Gly Arg Gly Leu Cys Lys Leu Trp Leu Val 
100 105 110 



Val Asp Tyr Leu Leu Cys Ala Ser Ser Val Phe Asn He Val Leu He 
115 120 125 
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Ser Tyr Asp Arg Phe Leu Ser Val Thr Arg Ala Val Ser Tyr Arg Ala 
130 135 140 

Gin Gin Gly Asp Thr Arg Arg Ala Val Arg Lys Met Ala Leu Val Trp 
145 150 155 160 

Val Leu Ala Phe Leu Leu Tyr Gly Pro Ala He Leu Ser Trp Glu Tyr 
165 170 175 

Leu Ser Gly Gly Ser Ser He Pro Glu Gly His Cys Tyr Ala Glu Phe 
180 185 190 

Phe Tyr Asn Trp Tyr Phe Leu lie Thr Ala Ser Thr Leu Glu Phe Phe 
195 200 205 

Thr Pro Phe Leu Ser Val Thr Phe Phe Asn Leu Ser He Tyr Leu Asn 
210 215 220 

He Gin Arg Arg Thr Arg Leu Arg Leu Asp Gly Gly Arg Glu Ala Gly 
225 230 235 240 

Pro Glu Pro Pro Pro Asp Ala Gin Pro Ser Pro Pro Pro Ala Pro Pro 
245 250 255 

Ser Cys Trp Gly Cys Trp Pro Lys Gly His Gly Glu Ala Met Pro Leu 
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260 265 270 

His Ser Ser Gly Ser Ser Ser Arg Gly Thr Glu Arg Pro Arg Ser Leu 
275 280 285 

Lys Arg Gly Ser Lys Pro Ser Ala Ser Ser Ala Ser Leu Glu Lys Arg 
290 295 300 

Met Lys Met Val Ser Gin Ser He Thr Gin Arg Phe Arg Leu Ser Arg 
305 310 315 320 

Asp Lys Lys Val Ala Lys Ser Leu Ala He He Val Ser He Phe Gly 
325 330 335 

Leu Cys Trp Ala Pro Tyr Thr Leu Leu Met He He Arg Ala Ala Cys 
340 345 350 

His Gly Arg Cys He Pro Asp Tyr Trp Tyr Glu Thr Ser Phe Trp Leu 
355 360 3 5 

Leu Trp Ala Asn Ser Ala Val Asn Pro Val Leu Tyr Pro Leu Cys His 
370 375 380 



Tyr Ser Phe Arg Arg Ala Phe Thr Lys Leu Leu Cys Pro Gin Lys Leu 
385 390 395 400 
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Lys Val Gin Pro His Gly Ser Leu Glu Gin Cys Trp Lys 
405 410 

<210> 2 
<211> 1239 
<212> DNA 

<213> Rattus norvegicus 

<220> 

<221> CDS 

<222> (1). .(1239) 

<400> 2 

atg gag cgc gcg ccg ccc gac ggg ctg atg aac gcg teg ggc act ctg 48 

Met Glu Arg Ala Pro Pro Asp Gly Leu Met Asn Ala Ser Gly Thr Leu 
15 10 15 

gec gga gag gcg gcg get gca ggc ggg gcg cgc ggc ttc teg get gee 96 
Ala Gly Glu Ala Ala Ala Ala Gly Gly Ala Arg Gly Phe Ser Ala Ala 
20 25 30 

tgg ace get gtc ctg get gcg etc atg gcg ctg etc ate gtg gec aca 144 
Trp Thr Ala Val Leu Ala Ala Leu Met Ala Leu Leu He Val Ala Thr 
35 40 45 
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gta ctg ggc aac gcg ctg gtc atg etc gec ttc gtg gcg gat teg age 192 
Val Leu Gly Asn Ala Leu Val Met Leu Ala Phe Val Ala Asp Ser Ser 
50 55 60 

etc cgc ace cag aac aac ttc ttt ctg etc aac etc gec ate tec gac 240 
Leu Arg Thr Gin Asn Asn Phe Phe Leu Leu Asn Leu Ala lie Ser Asp 
65 70 75 80 

ttc etc gtg ggt gec ttc tgc ate cca ttg tac gta ccc tat gtg ctg 288 
Phe Leu Val Gly Ala Phe Cys He Pro Leu Tyr Val Pro Tyr Val Leu 
85 90 95 

acc ggc cgt tgg acc ttc ggc egg ggc etc tgc aag ctg tgg ctg gtg 336 
Thr Gly Arg.Trp Thr Phe Gly Arg Gly Leu Cys Lys Leu Trp Leu Val 
100 105 no 

gta gac tac eta ctg tgt gee tec teg gtc ttc aac ate gta etc ate 384 
Val Asp Tyr Leu Leu Cys Ala Ser Ser Val Phe Asn He Val Leu He 
115 120 125 

age tat gac cga ttc ctg tea gtc act cga get gtc tec tac agg gec 432 
Ser Tyr Asp Arg Phe Leu Ser Val Thr Arg Ala Val Ser Tyr Arg Ala 
130 135 140 

cag cag ggg gac acg aga egg gec gtt egg aag atg gca ctg gtg tgg 480 
Gin Gin Gly Asp Thr Arg Arg Ala Val Arg Lys Met Ala Leu Val Trp 
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145 150 155 160 

gtg ctg gcc ttc ctg ctg tat ggg cct gcc ate ctg agt tgg gag tac 528 
Val Leu Ala Phe Leu Leu Tyr Gly Pro Ala He Leu Ser Trp Glu Tyr 
165 170 175 

ctg tct ggt ggc agt tec ate ccc gag ggc cac tgc tat get gag ttc 576 
Leu Ser Gly Gly Ser Ser He Pro Glu Gly His Cys Tyr Ala Glu Phe 
180 185 190 

ttc tac aac tgg tac ttt etc ate acg gcc tec acc etc gag ttc ttc 624 
Phe Tyr Asn Trp Tyr Phe Leu He Thr Ala Ser Thr Leu Glu Phe Phe 
195 200 205 

acg ccc ttc etc age gtt acc ttc ttc aac etc age ate tac ctg aac 672 
Thr Pro Phe Leu Ser Val Thr Phe Phe Asn Leu Ser He Tyr Leu Asn 
210 215 220 

ate cag agg cgc acc cgc ctt egg ctt gat ggg ggc cgt gag get ggc 720 
He Gin Arg Arg Thr Arg Leu Arg Leu Asp Gly Gly Arg Glu Ala Gly 
225 230 235 240 



cca gaa ccc cca cca gat gcc cag ccc teg cca cct cca get ccc ccc 
Pro Glu Pro Pro Pro Asp Ala Gin Pro Ser Pro Pro Pro Ala Pro Pro 
245 250 255 



768 
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age tgc tgg ggc tgc tgg cca aaa ggg cat ggc gag gec atg ccg ttg 816 
Ser Cys Trp Gly Cys Trp Pro Lys Gly His Gly Glu Ala Met Pro Leu 
260 265 270 

cac age tct ggc age tec tea agg ggc act gag agg cca cgc tea etc 864 
His Ser Ser Gly Ser Ser Ser Arg Gly Thr Glu Arg Pro Arg Ser Leu 
275 280 285 

aaa agg ggc tec aag cca tea gca tct tea gca tec ctg gag aag cgc 912 
Lys Arg Gly Ser Lys Pro Ser Ala Ser Ser Ala Ser Leu Glu Lys Arg 
290 295 300 

atg aag atg gtg tec cag age ate ace cag cgc ttc egg ctg teg egg 960 
Met Lys Met Val Ser Gin Ser He Thr Gin Arg Phe Arg Leu Ser Arg 
305 310 315 320 

gac aag aag gtg gee aag teg ctg gee ate ate gtg age ate ttt ggg 1008 
Asp Lys Lys Val Ala Lys Ser Leu Ala He He Val Ser He Phe Gly 
325 330 335 

etc tgc tgg gcg ccg tac acg etc eta atg ate ate cga get get tgc 1056 
Leu Cys Trp Ala Pro Tyr Thr Leu Leu Met He He Arg Ala Ala Cys 
340 345 350 

cat ggc cgc tgc ate ccc gat tac tgg tac gag acg tec ttc tgg ctt 1104 
His Gly Arg Cys He Pro Asp Tyr Trp Tyr Glu Thr Ser Phe Trp Leu 
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355 360 365 

ctg tgg gcc aac teg gec gtc aac ccc gtc etc tac cca ctg tgc cac 1152 
Leu Trp Ala Asn Ser Ala Val Asn Pro Val Leu Tyr Pro Leu Cys His 
370 375 380 

tac age ttc cgc aga gcc ttc ace aag etc etc tgc ccc cag aag etc 1200 
Tyr Ser Phe Arg Arg Ala Phe Thr Lys Leu Leu Cys Pro Gin Lys Leu 
385 390 395 400 

aag gtc cag ccc cac ggc tec ctg gag cag tgc tgg aag 1239 
Lys Val Gin Pro His Gly Ser Leu Glu Gin Cys Trp Lys 
405 410 

<210> 3 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 



<400> 3 

batngecaac ctbkccttct c 



21 
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<210> 4 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 4 

ccataaaagn nggggttgac 2 ( 

<210> 5 
<211> 2700 
<212> DNA 

<213> Rattus norvegicus 

<220> 
<221> CDS 

<222> (351). .(1589) 
<400> 5 

aattcggcac gagcgggcag atcgcggggc gcactcggtt gcgcgctgag ctaggggtgc 60 



accgacgcac cgcgggcggc tggagctcgg ctttgctctc gctgcagcag ccgcgccgcc 120 
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cgccccactc cgctcagatt ccgacaccag ccccctctgg atcgccctcc tggactctag 180 

cccgggctct tgctccgacc ccgcggacca tgctccgggc gccccccgga aaaccgggct 240 

gggcgaagag ccggcaaaga ttaggctcac gagcgggggc cccacccggc cacccagctc 300 

tccgcccgtg ccctgcccgg tgtccccgag ccgtgtgagc ctgctgggcc atg gag 356 

Met Glu 
1 

cgc gcg ccg ccc gac ggg ctg atg aac gcg teg ggc act ctg gec gga 404 
Arg Ala Pro Pro Asp Gly Leu Met Asn Ala Ser Gly Thr Leu Ala Gly 
5 10 15 

gag gcg gcg get gca ggc ggg gcg cgc ggc ttc teg get gee tgg acc 452 
Glu Ala Ala Ala Ala Gly Gly Ala Arg Gly Phe Ser Ala Ala Trp Thr 
20 25 30 

get gtc ctg get gcg etc atg gcg ctg etc ate gtg gee aca gta ctg 500 
Ala Val Leu Ala Ala Leu Met Ala Leu Leu He Val Ala Thr Val Leu 
35 40 45 50 

ggc aac gcg ctg gtc atg etc gee ttc gtg gcg gat teg age etc cgc 548 
Gly Asn Ala Leu Val Met Leu Ala Phe Val Ala Asp Ser Ser Leu Arg 
55 60 65 
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acc cag aac aac ttc ttt ctg etc aac etc gee ate tec gac ttc etc 596 
Thr Gin Asn Asn Phe Phe Leu Leu Asn Leu Ala He Ser Asp Phe Leu 
70 75 80 



gtg ggt gec ttc tgc ate cca ttg tac gta ccc tat gtg ctg acc ggc 
Val Gly Ala Phe Cys lie Pro Leu Tyr Val Pro Tyr Val Leu Thr Gly 
85 90 95 



644 



cgt tgg acc ttc ggc egg ggc etc tgc aag ctg tgg ctg gtg gta gac 
Arg Trp Thr Phe Gly Arg Gly Leu Cys Lys Leu Trp Leu Val Val Asp 
100 105 no 



692 



tac eta ctg tgt gec tec teg gtc ttc aac ate gta etc ate age tat 
Tyr Leu Leu Cys Ala Ser Ser Val Phe Asn lie Val Leu He Ser Tyr 
115 120 125 130 



740 



gac cga ttc ctg tea gtc act cga get gtc tec tac agg gec cag cag 
Asp Arg Phe Leu Ser Val Thr Arg Ala Val Ser Tyr Arg Ala Gin Gin 
135 140 145 



788 



ggg gac acg aga egg gee gtt egg aag atg gca ctg gtg tgg gtg ctg 
Gly Asp Thr Arg Arg Ala Val Arg Lys Met Ala Leu Val Trp Val Leu 
150 155 160 



836 



gec ttc ctg ctg tat ggg cct gee ate ctg agt tgg gag tac ctg tct 
Ala Phe Leu Leu Tyr Gly Pro Ala lie Leu Ser Trp Glu Tyr Leu Ser 



884 
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165 



170 



175 



ggt ggc agt tec ate ccc gag ggc cac tgc tat get gag ttc ttc tac 
Gly Gly Ser Ser He Pro Glu Gly His Cys Tyr Ala Glu Phe Phe Tyr 
180 185 190 



932 



aac tgg tac ttt etc ate acg gec tec acc etc gag ttc ttc acg ccc 
Asn Trp Tyr Phe Leu He Thr Ala Ser Thr Leu Glu Phe Phe Thr Pro 
195 200 2 05 210 



980 



ttc etc age gtt acc ttc ttc aac etc age ate tac ctg aac ate cag 
Phe Leu Ser Val Thr Phe Phe Asn Leu Ser He Tyr Leu Asn He Gin 
215 220 225 



1028 



agg cgc acc cgc ctt egg ctt gat ggg ggc cgt gag get ggc cca gaa 
Arg Arg Thr Arg Leu Arg Leu Asp Gly Gly Arg Glu Ala Gly Pro Glu 
230 235 240 



1076 



ccc cca cca gat gee cag ccc teg cca cct cca get ccc ccc age tgc 
Pro Pro Pro Asp Ala Gin Pro Ser Pro Pro Pro Ala Pro Pro Ser Cys 
245 250 255 



1124 



tgg ggc tgc tgg cca aaa ggg cat ggc gag gee atg ccg ttg cac age 
Trp Gly Cys Trp Pro Lys Gly His Gly Glu Ala Met Pro Leu His Ser 
260 265 270 



1172 
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tct ggc age tec tea agg ggc act gag agg cca cgc tea etc aaa agg 1220 
Ser Gly Ser Ser Ser Arg Gly Thr Glu Arg Pro Arg Ser Leu Lys Arg 
275 280 285 290 

ggc tec aag cca tea gca tct tea gca tec ctg gag aag cgc atg aag 1268 
Gly Ser Lys Pro Ser Ala Ser Ser Ala Ser Leu Glu Lys Arg Met Lys 
295 300 305 

atg gtg tec cag age ate ace cag cgc ttc egg ctg teg egg gac aag 1316 
Met Val Ser Gin Ser He Thr Gin Arg Phe Arg Leu Ser Arg Asp Lys 
310 315 320 

aag gtg gec aag teg ctg gee ate ate gtg age ate ttt ggg etc tgc 1364 
Lys Val Ala Lys Ser Leu Ala He lie Val Ser lie Phe Gly Leu Cys 
325 330 335 

tgg gcg ccg tac acg etc eta atg ate ate cga get get tgc cat ggc 1412 
Trp Ala Pro Tyr Thr Leu Leu Met He He Arg Ala Ala Cys His Gly 
340 345 350 

cgc tgc ate ccc gat tac tgg tac gag acg tec ttc tgg ctt ctg tgg 1460 
Arg Cys He Pro Asp Tyr Trp TyrGlu Thr Ser Phe Trp Leu Leu Trp 
355 360 365 370 

gee aac teg gee gtc aac ccc gtc etc tac cca ctg tgc cac tac age 1508 
Ala Asn Ser Ala Val Asn Pro Val Leu Tyr Pro Leu Cys His Tyr Ser 
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375 380 385 

ttc cgc aga gcc ttc acc aag etc etc tgc ccc cag aag etc aag gtc 1556 
Phe Arg Arg Ala Phe Thr Lys Leu Leu Cys Pro Gin Lys Leu Lys Val 
390 395 400 

cag ccc cac ggc tec ctg gag cag tgc tgg aag tgagcagctg ccccaccctt 1609 
Gin Pro His Gly Ser Leu Glu Gin Cys Trp Lys 
405 410 

ctgaggccag gcccttgtac ttgtttgagt gggcagcegg agcgtgggcg gggccctggt 1669 

ccatgctccg ctccaaatgc catggcggcc tcttagatca tcaaccccgc agtggggtag 1729 

catggcaggt gggecaagag ccctagttgg tggagctaga gtgtgctggt tagctctgcc 1789 

gccacattct ccttcaccac acagaagaga caatccagga gtcccaggca tgccttccac 1849 

ctacacacac acacacacac acacacacac acacaccaca gtgcagtgcc agtgatgtcc 1909 

ecttttgeat atttagtggt tggtgtcctc ectaatgeaa acctcggtgt gtgctcccgg 1969 

ctccggccct ggcaatgcgt gcgtgcgccc tgcatgtgct cacacccgcc acacacccgc 2029 

ccgccacaca cttgcaacac ctcctctctc ccagaagagc tggggacgat gccctttgct 2089 
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gccactgtct cttgcttaat cccagagcct ggctccttat cccccactct cccttcaact 2149 
ctgccccaca aagtgtcgag cgcctcggga aacttgaagc ttctctgctc cttccactct 2209 

ggatgttttc aggaagatgg aggagaagaa aacacgtctg tgaacttgat gttccttgga 2269 

tgtttaatca agagagacaa aattgccgag gagctcgggg ctggattggc aggtgtgggc 2329 

tcccacgccc tcctccctca gtgctgcagc ttccggctga gccgcgccag ctgcttctgc 2389 

ctgccccgcc cccaggcttg ggacgatggc cctgccctgc ttgccccgtc tgtacaatca 2449 

gaatttgggg gtgggtggtt atggggtaga gcggctcttc actgtgccct aaaggtcctg 2509 

aggctcacag gacagtcagc aggagagcag gcaggcccgc gacacctggg aggaatgctt 2569 

tgcctcgtcc tgtgtactca cctcaggctt ctgcatgctc tgctgccctt gtgccctggt 2629 

gtgctgcctc tgccaatgtg aaaacacaat aaagtgtatt tttttacgga aaaaaaaana 2689 

3 3,3.3,33213. &3, 3, 2700 

<210> 6 
<211> 29 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 6 

cgaggatccg tgaggctccg gtgcccgtc 2 

<210> 7 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 7 

cgggtaagct tcacgacacc tgaaatggaa ga 32 

<210> 8 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 8 

ccttctgcat cccattgtac gtacc 



<210> 9 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 9 

cttccgccgg gccttcacca a 21 

<210> 10 
<211> 24 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 10 

acagacacgg cggggctcac 20 

<210> 11 
<211> 1350 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> exon 

<222> (280).. (557) 

<400> 11 

gcactcggct gcgcgttgcn tccggctgca cggtcgcacc ggcagcggct caggctccgg 60 
ctcctctccc gctgcagcag ccgcgctgcc ggccccactg ggctcggatc cggccccggc 120 
cccctcggca ccgcctgctc tggccccggc cccggccccg cggaccatgc gctgggcgcc 180 
cccaggggaa cccgacccgg ccaagggccc gcaaagacga ggctcccggg ccggggcccc 240 
tcccggccgc ccagctctcg gccggcgccc tgccccgcgt cccggagccg cgtgagcctg 300 
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cggggccatg gagcgcgcgc cgcccgacgg gccgctgaac gcttcggggg cgctggcggg 360 
cgaggcggcg gcggcgggcg gggcgcgcgg cttctcggca gcctggaccg cggtgctggc 420 
cgcgctcatg gcgctgctca tcgtggccac ggtgctgggc aacgcgctgg tcatgctcgc 480 
cttcgtggcc gactcgagcc tccgcaccca gaacaacttc ttcctgctca acctcgccat 540 
ctccgacttc ctcgtcggta aatccccagc ccctggccgc tggggaccca ggggcgccca 600 
gcgtggccgg gccagcgggg actggaacac ggacctgggt ggctcccgca ggcacacgcc 660 
ccaccagggg acccggcctg ggaagggggc gtccggagcc catggggtgg ggggcacagg 720 
cgaagttcct tgccactcag gcctcgggac aggggctggg gagagatgtc cccgggaagg 780 
gacacgggca ctgggcgagg cgcaaggcgc aaaggcagcg ggtgcagctc tggctcctgc 840 
gctgtagcca aacaaaggct gctgcggact taggacgcgc ggagggcgca gtggggcggt 900 
ttagagaagg tctgggggag gggacatgga agggggattt ttagagctgt gttgggggaa 960 
gggacggtgg ggaaggtggg ggttggggga gacgctcgga ggagcgtgct ctcacgtgtc 1020 
caggctctgc tgccggctgg ggggcggggc acgcggaggg ggctggagcg ccagacacct 1080 
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gttggggctg tgaggtgcgt ctcccagacg ctccaagccc gcttggcagt agtagtagcg 1140 

gctggcggct ggcggctgca accaagtgcc ctttcagcca ggagaaaggc tttctccttg 1200 

tctaagctga gaccgagggt tgtccagcgc cagggtaggg gctggagtcc agcgggggag 1260 

gggagaagga aattgtcttc tttcctcctt tgagggctgg gagggctgga cagaagtcca 1320 
gggaatcccg actccaggct ctcgggggtc 1350 

<210> 12 
<211> 448 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> exon 

<222> (259).. (425) 

<400> 12 

gagctcccca tgcctggatc atccctcctg cccccaggcc caggggacac agatagtgct 60 

gggagctatg tgggggtgaa ggctggcggc agggcagagt ttgtggctga caccaggtgg 120 

aggggtggta agatgaggat ggctagttcc agaaaagcag ccaccatgtg accccaggtc 180 
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ccgccggtgt ctgcgcttag gtccgtctgt cccctggccc ctggctgcat ggtcccactg 240 

tggccctact ccccacaggc gccttctgca tcccactgta tgtaccctac gtgctgacag 300 

gccgctggac cttcggccgg ggcctctgca agctgtggct ggtagtggac tacctgctgt 360 

gcacctcctc tgccttcaac atcgtgctca tcagctacga ccgcttcctg tcggtcaccc 420 
gagcggtgag tcctgggctg cggagctc 448 

<210> 13 
<211> 1893 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> exon 

<222> (293).. (1209) 

<400> 13 

gagctcacag ctggtagggg gtggtaaaca ggcagcctag cagagagtga gggttcaggt 60 
tggtcccagg gagcttctga ggctctcact gagtgtggca gggcaccagt ccgggacccc 120 
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agtggggagg gttagaggaa gggaggggaa agagggaggg agggaggaca ggaggggaaa 180 
ggaggagcat tgctgctgag ggaagggccc acataggggc ccacaggcta cgggggcgca 240 
cccagcccaa tattccttcc gccccgcccc tgaccagcct gcccttctgc aggtctcata 300 
ccgggcccag cagggtgaca cgcggcgggc agtgcggaag atgctgctgg tgtgggtgct 360 
ggccttcctg ctgtacggac cagccatcct gagctgggag tacctgtccg ggggcagctc 420 
catccccgag ggccactgct atgccgagtt cttctacaac tggtacttcc tcatcacggc 480 
ttccaccctg gagttcttta cgcccttcct cagcgtcacc ttctttaacc tcagcatcta 540 
cctgaacatc cagaggcgca cccgcctccg gctggatggg gctcgagagg cagccggccc 600 
cgagccccct cccgaggccc agccctcacc acccccaccg cctggctgct ggggctgctg 660 
gcagaagggg cacggggagg ccatgccgct gcacaggtat ggggtgggtg aggcggccgt 720 
aggcgctgag gccggggagg cgaccctcgg gggtggcggt gggggcggct ccgtggcttc 780 
acccacctcc agctccggca gctcctcgag gggcactgag aggccgcgct cactcaagag 840 
gggctccaag ccatcggcgt cctcggcctc actggagaag cgcatgaaga tggtgtccca 900 
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gagcttcacc cagcgctttc ggctgtctcg ggacaggaaa gtggccaagt cgctggccgt 960 
catcgtgagc atctttgggc tctgctgggc cccatacacg ctgctgatga tcatccgggc 1020 
cgcctgccat ggccactgcg tccctgacta ctggtacgaa acctccttct ggctcctgtg 1080 
ggccaactcg gctgtcaacc ctgtcctcta ccctctgtgc caccacagct tccgccgggc 1140 
cttcaccaag ctgctctgcc cccagaagct caaaatccag ccccacagct ccctggagca 1200 
ctgctggaag tgagtggccc accagagcct ccctcagcca cgcctctctc agcccaggtc 1260 
tcctgggcat ctggccctgc tgccccctac ccggctcgtt cccccagggg tgagccccgc 1320 
cgtgtctgtg gccctctctt aatgccacgg cagccaccct gccatggagg cgccttcctg 1380 
ggttggccag agggcccctc actggctgga ctggaggctg ggtggccggc cctgcccccc 1440 
acattctggc tccaccggga gggacagtct ggaggtccca gacatgctgc ccaccccctg 1500 
ctggtgccca cccttcgcag ttactggttg gtgttcttcc caaagcaagc acctgggtgt 1560 
gctccaggct tcctgcccta gcagtttgcc tctgcacgtg cacacacctg cacacccctg 1620 
cacacacctg cacaccgtcc ctctccccgg acaagcccag gacactgcct ttgctgcctt 1680 
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ctgtctcttg cataagcctc aggcctggcc ctttcacccc tcttcccacc aactctctct 1740 
gcccccaaaa gtgtcaaggg gccctaggaa cctcgaagct gttctctgct tttccattct 1800 
gggtgttttc agaaagatga agaagaaaac atgtctgtga acttgatgtt cctgggatgt 1860 



ttaatcaaga gagacaaaat tgctgaggag etc 

<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



1893 



<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 14 

tgaaegctte gggggcgctg 20 

<210> 15 
<211> 21 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 15 

gagatggcga ggttgagcag g 2 

<210> 16 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 16 

ggctccaagc catcggcgtc 20 

<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 
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<400> 17 

ctcacttcca gcagtgctcc 

<210> 18 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 18 

gcctccgcac ccagaacaac 

<210> 19 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 



<400> 19 
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tgcgcctctg gatgttcag 

<210> 20 
<211> 453 
<212> PET 

<213> Homo sapiens 
<400> 20 

Met Glu Arg Ala Pro Pro Asp Gly Pro Leu Asn Ala Ser Gly Ala Leu 
15 10 15 

Ala Gly Glu Ala Ala Ala Ala Gly Gly Ala Arg Gly Phe Ser Ala Ala 
20 25 30 

Trp Thr Ala Val Leu Ala Ala Leu Met Ala Leu Leu He Val Ala Thr 
35 40 45 

Val Leu Gly Asn Ala Leu Val Met Leu Ala Phe Val Ala Asp Ser Ser 
50 55 60 

Leu Arg Thr Gin Asn Asn Phe Phe Leu Leu Asn Leu Ala He Ser Asp 
65 70 75 80 



Phe Leu Val Gly Ala Phe Cys He Pro Leu Tyr Val Pro Tyr Val Leu 
85 90 95 
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Thr Gly Arg Trp Thr Phe Gly Arg Gly Leu Cys Lys Leu Trp Leu Val 
100 105 110 

Val Asp Tyr Leu Leu Cys Thr Ser Ser Ala Phe Asn He Val Leu He 
115 120 125 

Ser Tyr Asp Arg Phe Leu Ser Val Thr Arg Ala Val Ser Tyr Arg Ala 
130 135 140 

Gin Gin Gly Asp Thr Arg Arg Ala Val Arg Lys Met Leu Leu Val Trp 
145 150 155 160 

Val Leu Ala Phe Leu Leu Tyr Gly Pro Ala He Leu Ser Trp Glu Tyr 
165 170 175 

Leu Ser Gly Gly Ser Ser He Pro Glu Gly His Cys Tyr Ala Glu Phe 
180 185 190 

Phe Tyr Asn Trp Tyr Phe Leu He Thr Ala Ser Thr Leu Glu Phe Phe 
195 200 205 

Thr Pro Phe Leu Ser Val Thr Phe Phe Asn Leu Ser He Tyr Leu Asn 
210 215 220 



He Gin Arg Arg Thr Arg Leu Arg Leu Asp Gly Ala Arg Glu Ala Ala 

225 230 235 240 
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Gly Pro Glu Pro Pro Pro Glu Ala Gin Pro Ser Pro Pro Pro Pro Pro 
245 250 255 

Gly Cys Trp Gly Cys Trp Gin Lys Gly His Gly Glu Ala Met Pro Leu 
260 265 270 

His Arg Tyr Gly Val Gly Glu Ala Ala Val Gly Ala Glu Ala Gly Glu 
275 280 285 

Ala Thr Leu Gly Gly Gly Gly Gly Gly Gly Ser Val Ala Ser Pro Thr 
290 295 300 

Ser Ser Ser Gly Ser Ser Ser Arg Gly Thr Glu Arg Pro Arg Ser Leu 
305 310 315 320 

Lys Arg Gly Ser Lys Pro Ser Ala Ser Ser Ala Ser Leu Glu Lys Arg 
325 330 335 

Met Lys Met Val Ser Gin Ser Phe Thr Gin Arg Phe Arg Leu Ser Arg 
340 345 350 

Asp Arg Lys Val Ala Lys Ser Leu Ala Val He Val Ser He Phe Gly 
355 360 365 

Leu Cys Trp Ala Pro Tyr Thr Leu Leu Met He He Arg Ala Ala Cys 
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370 375 380 

His Gly His Cys Val Pro Asp Tyr Trp Tyr Glu Thr Ser Phe Trp Leu 
385 390 395 400 

Leu Trp Ala Asn Ser Ala Val Asn Pro Val Leu Tyr Pro Leu Cys His 
405 410 415 

His Ser Phe Arg Arg Ala Phe Thr Lys Leu Leu Cys Pro Gin Lys Leu 
420 425 430 

Lys He Gin Pro His Ser Ser Leu Glu His Cys Trp Lys Lys Met Lys 
435 440 445 

Lys Lys Thr Cys Leu 
450 

<210> 21 
<211> 2050 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (271).. (1629) 
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<400> 21 

agagatgtag ggcgcccctt ttagctgcgc acagaacgaa agaactcgtt ttttctttaa 60 

gtgagtgtgc ttgggtgacg cttagggcgc cctccgcagt gcgcgcagga aagcgcactg 120 

aggctgcgga ggcagagctg catgctgggt gcgggaagag gtgggctccg tcgcggagtc 180 

gctgagtccg tgccctttta gttagttctg cagtctagta tggtccccat ttgcccttcc 240 

actcccggag ccgcgtgagc ctgcggggcc atg gag cgc gcg ccg ccc gac ggg 294 

Met Glu Arg Ala Pro Pro Asp Gly 
1 5 

ccg ctg aac get teg ggg gcg ctg gcg ggc gag gcg gcg gcg gcg ggc 342 
Pro Leu Asn Ala Ser Gly Ala Leu Ala Gly Glu Ala Ala Ala Ala Gly 
10 15 20 

ggg gcg cgc ggc ttc teg gca gec tgg ace gcg gtg ctg gee gcg etc 390 
Gly Ala Arg Gly Phe Ser Ala Ala Trp Thr Ala Val Leu Ala Ala Leu 
25 30 35 40 

atg gcg ctg etc ate gtg gee acg gtg ctg ggc aac gcg ctg gtc atg 438 
Met Ala Leu Leu lie Val Ala Thr Val Leu Gly Asn Ala Leu Val Met 
45 50 55 

etc gec ttc gtg gee gac teg age etc cgc acc cag aac aac ttc ttc 486 
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Leu Ala Phe Val Ala Asp Ser Ser Leu Arg Thr Gin Asn Asn Phe Phe 
60 65 70 

ctg etc aac etc gec ate tec gac ttc etc gtc ggc gee ttc tgc ate 534 
Leu Leu Asn Leu Ala He Ser Asp Phe Leu Val Gly Ala Phe Cys He 
75 80 85 

cca ctg tat gta ccc tac gtg ctg aca ggc cgc tgg acc ttc ggc egg 582 
Pro Leu Tyr Val Pro Tyr Val Leu Thr Gly Arg Trp Thr Phe Gly Arg 
90 95 100 

ggc etc tgc aag ctg tgg ctg gta gtg gac tac ctg ctg tgc acc tec 630 
Gly Leu Cys Lys Leu Trp Leu Val Val Asp Tyr Leu Leu Cys Thr Ser 
105 110 115 120 

tct gec ttc aac ate gtg etc ate age tac gac cgc ttc ctg teg gtc 678 
Ser Ala Phe Asn He Val Leu He Ser Tyr Asp Arg Phe Leu Ser Val 
125 130 135 

acc cga gcg gtc tea tac egg gec cag cag ggt gac acg egg egg gca 726 
Thr Arg Ala Val Ser Tyr Arg Ala Gin Gin Gly Asp Thr Arg Arg Ala 
140 145 150 

gtg egg aag atg ctg ctg gtg tgg gtg ctg gee ttc ctg ctg tac gga 774 
Val Arg Lys Met Leu Leu Val Trp Val Leu Ala Phe Leu Leu Tyr Gly 
155 160 165 
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cca gcc ate ctg age tgg gag tac ctg tec ggg ggc age tec ate ccc 822 
Pro Ala He Leu Ser Trp Glu Tyr Leu Ser Gly Gly Ser Ser He Pro 
170 175 180 

gag ggc cac tgc tat gcc gag ttc ttc tac aac tgg tac ttc etc ate 870 
Glu Gly His Cys Tyr Ala Glu Phe Phe Tyr Asn Trp Tyr Phe Leu lie 
185 190 195 200 

acg get tec ace ctg gag ttc ttt acg ccc ttc etc age gtc ace ttc 918 
Thr Ala Ser Thr Leu Glu Phe Phe Thr Pro Phe Leu Ser Val Thr Phe 
205 210 215 

ttt aac etc age ate tac ctg aac ate cag agg cgc acc cgc etc egg 966 
Phe Asn Leu Ser He Tyr Leu Asn He Gin Arg Arg Thr Arg Leu Arg 
220 225 230 

ctg gat ggg get cga gag gca gcc ggc ccc gag ccc cct ccc gag gcc 1014 
Leu Asp Gly Ala Arg Glu Ala Ala Gly Pro Glu Pro Pro Pro Glu Ala 
235 240 245 

cag ccc tea cca ccc cca ccg cct ggc tgc tgg ggc tgc tgg cag aag 1062 
Gin Pro Ser Pro Pro Pro Pro Pro Gly Cys Trp Gly Cys Trp Gin Lys 
250 255 260 

ggg cac ggg gag gcc atg ccg ctg cac agg tat ggg gtg ggt gag gcg 1110 
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Gly His Gly Glu Ala Met Pro Leu His Arg Tyr Gly Val Gly Glu Ala 
265 270 275 280 

gcc gta ggc get gag gec ggg gag gcg acc etc ggg ggt ggc ggt ggg 1158 
Ala Val Gly Ala Glu Ala Gly Glu Ala Thr Leu Gly Gly Gly Gly Gly 
285 290 295 

ggc ggc tec gtg get tea ccc acc tec age tec ggc age tec teg agg 1206 
Gly Gly Ser Val Ala Ser Pro Thr Ser Ser Ser Gly Ser Ser Ser Arg 
300 305 310 

ggc act gag agg ccg cgc tea etc aag agg ggc tec aag ccg teg gcg 1254 
Gly Thr Glu Arg Pro Arg Ser Leu Lys Arg Gly Ser Lys Pro Ser Ala 
315 320 325 

tec teg gcc teg ctg gag aag cgc atg aag atg gtg tec cag age ttc 1302 
Ser Ser Ala Ser Leu Glu Lys Arg Met Lys Met Val Ser Gin Ser Phe 
330 335 340 

acc cag cgc ttt egg ctg tct egg gac agg aaa gtg gcc aag teg ctg 1350 
Thr Gin Arg Phe Arg Leu Ser Arg Asp Arg Lys Val Ala Lys Ser Leu 
345 350 355 360 

gcc gtc ate gtg age ate ttt ggg etc tgc tgg gcc cca tac acg ctg 1398 
Ala Val lie Val Ser He Phe Gly Leu Cys Trp Ala Pro Tyr Thr Leu 
365 370 375 
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ctg atg ate ate egg gec gee tgc cat ggc cac tgc gtc cct gac tac 1446 
Leu Met lie He Arg Ala Ala Cys His Gly His Cys Val Pro Asp Tyr 
380 385 390 

tgg tac gaa acc tec ttc tgg etc ctg tgg gee aac teg get gtc aac 1494 
Trp Tyr Glu Thr Ser Phe Trp Leu Leu Trp Ala Asn Ser Ala Val Asn 
395 400 405 

cct gtc etc tac cct ctg tgc cac cac age ttc cgc egg gee ttc acc 1542 
Pro Val Leu Tyr Pro Leu Cys His His Ser Phe Arg Arg Ala Phe Thr 
410 415 420 

aag ctg etc tgc ccc cag aag etc aaa ate cag ccc cac age tec ctg 1590 
Lys Leu Leu Cys Pro Gin Lys Leu Lys He Gin Pro His Ser Ser Leu 
425 430 435 440 

gag cac tgc tgg aaa aag atg aag aag aaa aca tgt ctg tgaacttgat 1639 
Glu His Cys Trp Lys Lys Met Lys Lys Lys Thr Cys Leu 
445 450 

gttcctggga tgtttaatca agagagacaa aattgetgag gagctcaggg ctggattggc 1699 

aggtgtgggc tcccacgccc tcctccctcc gctaaggctt ccggctgagc tgtgccagct 1759 

gcttctgccc accccgcctc tgggctcaca ccagccctgg tggccaagcc tgccccggcc 1819 
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actctgtttg ctcacccagg acctctgggg gttgttggga ggagggggcc cggctgggcc 1879 
cgagggtccc aaggcgtgca ggggcggtcc agaggaggtg cccgggcagg ggccgcttcg 1939 
ccatgtgctg tgcacccgtg ccacgcgctc tgcatgctcc tctgcctgtg cccgctgcgc 1999 
tgccctgcaa accgtgaggt cacaataaag tgtatttttt tattggtgct g 2050 

<210> 22 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 22 

tgcatcccat tgtacgtncc 20 

<210> 23 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 23 

atcattagga gcgtgtangg 

<210> 24 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 



<400> 24 

tgctctggga caccatcttc 



20 



